Abstract: Maternal and infant mortality are one of the most dangerous problems of the community since it can profoundly affect the number and composition of the population. Currently, the government has been taking heed on the attempt of reducing the number of maternal and newborn mortality in Central Java which requires data and information entirely. Poisson regression is a nonlinear regression that is often used to model the relationship between response variables in the form of discrete data with predictor variables in the form of discrete or continuous data. In space analysis, GWPR is one of method in space modeling which can model regional-based regression. It is based on some factors including the number of health facilities, the number of medical personnel, the percentage of deliveries performed with non-medical assistance; the average age of a woman's first marriage; the average education level of married women; average amount of per capita household expenditure; percentage of village status; the average rate of exclusive breastfeeding; percentage of households that have clean water and the percentage of poor people. Based on the analysis, it is revealed that the determinants of maternal and infant mortality in Central Java using Poisson and GWPR models, among others are the number of health facilities, the number of medical personnel, the average number of per capita household expenditure and the percentage of the poor. In the maternal and infant mortality model, the AIC value of GWPR model produces better modeling than Poisson regression.
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INTRODUCTION
One of the Sustainable Development Goal's (SDG's) programs is a reduction in maternal mortality and infant mortality (Trisnantoro et. al., 2010) . The maternal mortality rate is the number of maternal deaths per 100,000 live births. Meanwhile, the infant mortality rate is a number that shows the number of deaths of 0-year-olds from every 1000 live births (Adair et. al, 2012) . Figure 1a delineates the infant mortality rate in Indonesia, which highlights a decrease from year to year. Meanwhile, Figure 1b illustrates the maternal mortality rate in Indonesia, which experienced a decrease until 2007 but showed a leap in 2010. Apart from the constant decline from year to year, Indonesia is still ranked second in Southeast Asia after Laos for infant mortality rate (Subramaniam et. al., 2016) . Based on Figure 2 show that the maternal and infant mortality rate in central Java. Base on figure the infant mortality rate in 2015 to 2016 stay on the line and in 2017 decline significantly. The maternal mortality rate in 2014 has been increasing and in 2015 until 2017 has been declining.
There are many factors to influence maternal and infant mortality rate in Indonesia, covering both internal and external factors. The internal factors are comprised of maternal understanding during pregnancy, maternal and infant nutrition, and maternal health. Meanwhile, the external factors are attributed to the number of health facilities, number of medical personnel, percentage of deliveries performed with non-medical assistance; the (Berkhout and Plug, 2004) . Thus, this study will examine the determinants of maternal and infant mortality rates based on external factors.
Regression analysis is a statistical analysis that is used to model the relationship between predictor variables and response variables. It applies Ordinary Least Square (OLS) parameter to estimate regression modeling. Regression analysis can be divided into simple linear regression analysis and multiple linear regression. Simple linear regression analysis applies when the predictor variable consists of only 1 variable, while multiple regression analysis is selected when the predictor variable is more than one variable. In regression analysis, the response variable is continuous. If the response variable is categorical, it will be classified as the categorical regression model (Zamani et. al., 2016 (Berkhout and Plug, 2004) .
Spatial analysis is a type of space analysis which is to explain patterns of human behavior and its space expression in terms of mathematics and geometry. Some of method in spatial analysis to model between independent and dependent variable are spatial regression and Geographically Weighted Regression (GWR). They are modelling the spatial data based on dependent and independent variables in some of location.
Poisson regression model bases its analysis on the region. If the Poisson regression is modeled for spatial/space data, despite the relationship between one region and another, the Poisson regression model will be biased. Space analysis One of the developments in the space-based Poisson regression model is Geographically Weighted Poisson Regression (GWPR). GWPR modeling produces a local regression model, meaning that each region has its regression model. A predictor variable which is significant in one location may not always be significant in another location, making it be referred to as a local regression model. Since the GWPR model is comprised of dependency between regions, the kernel of the GWPR modeling is used as the weighting. Therefore, in weighing the GWPR, the optimum bandwidth is selected using Cross Validation (CV) (Nakaya, 2005) .
In this study, the number of maternal and infant mortality in Central Java will be modeled using a Poisson regression model and we would like to compared in spatial analysis model such as in GWPR method. The modeling will compare the number of maternal and infant mortality for Poisson regression method and GWPR.
LITERATURE REVIEW 2.1. Poisson Regression Model
If i µ is an average of successful events that occur within a certain time interval and is assumed to not change from one particular data to another independently, then it is possible to model i µ as follows (Karlis and Ntzoufras, 2005) : 
µ β β β β
The parameter estimation of the Poisson regression model uses the Maximum Likelihood (MLE) method. The MLE method procedure is performed by subtracting the partial ln likelihood from the function of the parameter to be estimated.
To get the estimator value, it is reduced to β , then solved using the Newton Raphson iteration. Meanwhile, the parameter significance testing uses the maximum likelihood of ratio test (MLRT). 
Geographically Weighted Poisson Regression
GWPR is the development of a Poisson regression model, by including local elements into the Poisson regression model (Nakaya et al., 2005) . The GWPR model is a form of local regression from the Poisson regression model so that each region will have its Poisson regression model. The GWPR model can be written as follows [4] ( ) ( 
as the location of a point (longitude, latitude) for i-th location.
Similar to parameter estimation in the Poisson regression model, GWPR model parameter estimation uses the MLE method, then to get parameter estimation using Newton Raphson iteration.
can be obtained by differencing of log likelihood by
Then the derivated can be solved use Newthon Raphson's iteraton where
Whereas for testing the significance of the parameters of the GWPR model are as follows with the hypothesis
(there is no significant difference between Poisson regression models and GWPR models)
,
(there is a significant difference between Poisson regression models and GWPR models) 
METHODOLOGY OF RESEARCH
In this study, the number of maternal deaths (Y 1 ) and the number of infant deaths (Y2) will be modeled using the Poisson regression model and GWPR. The factors to be used, among others are the number of medical personnel (X1), the average expenditure per capita in a month (X 2 ), % of married female population aged 15-49 whose labor was helped by an obstetrician for the last child (X 3 ), Average Length of Exclusive Breastfeeding (10 months) (X 4 ), % of Toddlers who get Complete Immunization (X 5 ), % of Households that use Clean Drinking Water Source (X 6 ), % of Slum Households (X 7 ), Population Density (X 8 ). The analysis step in this study is to compare the Poisson model and GWPR for the number of maternal deaths and the number of infant deaths.
RESULTS AND DISCUSSION
The following is Descriptive Statistics from the research data Based on Table 1 it can be seen that the number of maternal deaths is at least 3 and the most are 54, while the number of infant deaths is at least 16 while the most are 444. Variance in the number of infant deaths is greater than the number of maternal deaths. The next step is to model the number of maternal deaths and the number of infant deaths using Poisson regression.
The estimated model for the number of maternal deaths is as follows: The next step is modeling the number of maternal and infant deaths in Central Java using GWPR. The kernel function used for weighting is fixed Gaussian. The Cross Validation (CV) method leads to the optimum bandwidth value for modeling the number of infant deaths of 0.6232, while the optimum bandwidth for modeling the number of infant deaths is of 0.8659. The next step is analysis to see whether there is any difference between Poisson regression modeling and GWPR. The calculated F-value resulted in modeling the number of infant deaths was 1.487. As compared to the 30.14 χ = . In this way, H 0 is being accepted, meaning that the model of maternal mortality for GWPR is also not appropriate.
The modeling produced an AIC value of 276,417. While the GWPR model for the number of maternal deaths in Central Java produced an AIC value of 78,177. The descriptive statistics from the estimation model of the number of maternal deaths and the number of infant deaths using GWPR produce the following values: On the other hand, the testing of the partialis compared to the value of 0.025;34 2.032
The partial testing for a model of the number of infant deaths in each region can be seen in appendix 1. Based on the attachment, it is observable that the bold, calculated t value shows a non-significant variable, while the non-bold value indicates a significant variable. The modeling of the number of infant mortality variables of X 1 and X 8 affect all areas, while other variables show some significance for some areas but also show some areas that are not significant.
Meanwhile, for testing the significance of the parameters in the GWPR model, the number of maternal deaths is shown in Appendix 2. Based on Annex 2, it can be seen that GWPR modeling shows that there are 2 variables that are not significant in all regions, namely variables X 2 , X 6 and X 7 . Similar to the GWPR model in the number of infant deaths, the variables of X 1 and X 8 in the GWPR model and the number of maternal deaths is significant in all regions. It is indicates that the variables X 1 and X 8 have a global effect, while the variables X 3 , X 4 , X 5 have a local effect.
When compared with the Poisson regression model, the GWPR model produces a smaller AIC value than the Poisson,regression model. Hence, the GWPR model is very suitable for modeling the number of maternal deaths and the number of infant deaths
CONCLUSION
In the modeling of the number of maternal deaths and the number of infant deaths using a Poisson regression model, only two variables are proven to be significant namely the number of medical personnel and the average expenditure per capita. In GWPR modeling, the resulted AIC value is smaller than the Poisson,regression model. However, in the model comparison test, the GWPR model is not different from the Poisson,regression model. In the GWPR modeling, the testing of the suitability of the model reveals that the model was not suitable. In partial testing of the GWPR model, there are global influences and local influences for the modeling of the number of maternal deaths and the number of infant deaths. 
